Introduction {#sec1}
============

Prostate cancer is the most common cancer and second leading cause of cancer death in men. It is frequently diagnosed via prostate biopsy following a rise in prostate specific antigen. While prostate cancer can metastasize, this most frequently occurs in bone and lymph nodes.[@bib1] Metastasis to the brain is rare and usually occurs in the setting of widespread metastasis. Here we report a case of a 77 year old male with isolated brain metastasis as the initial presentation of prostate adenocarcinoma in the setting of a normal prostate specific antigen.

Case presentation {#sec2}
=================

A 77 year old man with a past medical history significant for symptomatic benign prostatic hyperplasia presented to the ED via ambulance after an unwitnessed fall in October 2017. Of note, he had undergone routine prostate specific antigen (PSA) screening since 1998 with his highest PSA being 1.3 in May 2017. He had a recent history of falls, memory deficits and weight loss and was being evaluated elsewhere for these symptoms with a known negative magnetic resonance imaging (MRI) of the head approximately 8 months prior to this presentation.

Upon further assessment a computed tomography (CT) of the head revealed a 3cm bilobed lesion in the left frontal lobe with surrounding edema, concerning for metastatic lesion or primary brain tumor ([Fig. 1](#fig1){ref-type="fig"}). Subsequent MRI of the brain confirmed a ring-enhancing left medial frontal lobe mass lesion with several daughter cavities and surrounding edema ([Fig. 1](#fig1){ref-type="fig"}). CT of the chest, abdomen and pelvis revealed an enlarged prostate with slight circumferential wall thickening of the urinary bladder, but otherwise was unremarkable for evidence of primary malignancy.Fig. 1Computed tomography (a, b) and magnetic resonance imaging (c--d) demonstrating intraparenchymal metastasis of prostate adenocarcinoma.Fig. 1

The patient underwent craniotomy with biopsy and resection of the mass lesion in October 2017, with post-operative MRI demonstrating resection of the mass without evidence of residual tumor. The resected specimen was nearly diffusely positive for prostate specific acid phosphatase (PSAP), focally positive for prostate specific antigen (PSA) and diffusely positive for NKX3.1, consistent with metastatic prostate adenocarcinoma ([Fig. 2](#fig2){ref-type="fig"}). Nuclear bone scan and MRI of the lumbar spine immediately following resection revealed no evidence of additional metastasis.Fig. 2Photomicrographs of resected left frontal brain tumor morphologically and immunohistochemically consistent with metastatic prostate adenocarcinoma. (a) H&E stain (b) Diffusely positive for NKX3.1 (c) Nearly diffusely positive for PSAP.Fig. 2

The patient followed up in urology clinic in which digital examination revealed an enlarged prostate, approximately 40g with a discrete nodule at the left apex. PSA at follow-up visit was 0.9. Needle biopsy of the prostate was not done, rather the patient was assumed to have high-grade prostatic adenocarcinoma that was not producing PSA. The patient subsequently began stereotactic radiation therapy of the tumor resection site and androgen deprivation therapy with Lupron. Since initiation of treatment, follow up imaging has demonstrated interval development of suspected bony metastasis despite an undetectable PSA.

Discussion {#sec3}
==========

Metastasis occurs in approximately 18% of patients with prostate cancer, with the most frequent sites involving the skeleton (84%), distant lymph nodes (10.6%), liver (10.2%) and thorax (9.1%).[@bib1] Intraparenchymal metastasis of prostate cancer is infrequent, with Tremont-Lukats and colleagues updating and expanding upon the MD Anderson Cancer Center Experience to report an occurrence of 0.63% of all cases of prostate cancer and 1.6% of all cases of prostate cancer metastasis.[@bib2] A more recent assessment by Gandaglia and colleagues found similar incidence.[@bib1] Exceedingly more rare is isolated metastasis to the brain in the absence of alternative systemic disease. Of the 16,280 patients reviewed in the M.D. Anderson Experience, only 1 had an isolated intraparenchymal metastasis.[@bib2] Similarly, Gandaglia and colleagues cite that of all cases with a single site of metastasis, the brain comprises only 1% of these cases.[@bib1] Our own review of the literature revealed only 11 such case reports.

An even more unique feature of our case is that the patient presented with a normal prostate specific antigen. Review of the literature revealed only 6 cases of patients with isolated brain metastasis in the setting of a normal PSA, however in 5 of these cases the brain metastasis was a recurrence following prior treatment. The remaining case is similar to that presented here, however that patient was found to have small cell carcinoma of the prostate rather than adenocarcinoma as in our patient. Of note, while a majority of intraparenchymal metastases are adenocarcinoma in histology due to its \>95% prevalence in overall cases of prostate cancer, small cell carcinoma is significantly more likely to produce brain metastasis.[@bib2]^,^[@bib3]

Resection of an isolated brain tumor with subsequent brain radiation therapy has been shown to reduce the risk of recurrence compared to either alone and is the standard of care for solitary brain metastasis.[@bib4] This is consistent with the treatment recommendation put forth by others specific to prostate cancer metastasis to the brain.[@bib5] While whole brain radiation therapy was an option, this patient underwent stereotactic brain radiation therapy due to the low volume of disease. CNS treatment in this patient appears to have been successful thus far, without evidence of new or recurrent disease in the brain 7 months post-resection.

The unique presentation makes it difficult to assess prognosis for this patient. Unfortunately, prognosis is generally poor for patients with CNS metastasis of prostate cancer, with a median survival of 1 month upon diagnosis of CNS involvement and 3.5 months if stereotactic radiotherapy is used.[@bib3] As observed by Salvati and colleagues, this generally is not due to recurrence at the CNS site, rather death is usually a result of progression of additional metastatic disease.[@bib5] This too appears to be the case for our patient as surveillance imaging has already demonstrated likely skeletal progression of disease.

Conclusion {#sec4}
==========

We present a case of prostate cancer diagnosed after resection of an isolated brain metastasis in the setting of a normal PSA. While rare, this case highlights much of what we still do not understand about prostate cancer; its presentation, early detection, progression, and variability.
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